The induction of hepatic cytochrome P450 3A in rats: effects of age.
Liver microsomal cytochrome P450 3A (CYP3A) concentrations were evaluated by Western blots using specific antisera. Low levels of CYP3A protein were found in untreated animals. Dexamethasone (DX) treatment resulted in a significant induction of CYP3A. The induction was dose and time dependent. Addition of U486 (a specific type II glucocorticoid receptor antagonist), but not spironolactone (a specific type I receptor antagonist) blocked the induction of CYP3A proteins by dexamethasone, suggesting a receptor-mediated mechanism. Concomitant administration of either actinomycin D or cyclohexamide, together with dexamethasone completely abolished the induction of CYP3A protein by dexamethasone, suggesting the requirement of both protein and RNA synthesis. A comparison of the inducibility of CYP3A protein by dexamethasone in rats from different age groups showed that the degree of increase was higher in the younger than in the older groups (e.g., 5 days versus adult). Thus, there is an attenuation in the responsiveness to dexamethasone induction of CYP3A proteins with age. Evaluation of the steady-state levels of CYP3A mRNA by Northern blots showed increases in mRNA following DX treatment in both young and old rats. The final level of CYP3A mRNA reached after DX treatment was higher in the pups than that found in similarly treated older rats. This decrease in responsiveness in older animals appeared to manifest at least in part of the pretranslational level.